TDC Docket No. LOC 01-017 UPA 
HD&P Docket No. 9858-000037 



TAMPER RESISTANT PIN CONNECTION 

FIELD OF THE INVENTION 
[0001] The present invention relates generally to mechanical 
connectors and more particularly to mechanical connectors that secure two 
members together such that the connection is tamper resistant. More specifically, 
the present invention relates to tamper resistant fluid and electric connectors for use 
in plasma arc torches. 

BACKGROUND OF THE INVENTION 
[0002] A manually operated plasma arc cutting torch typically 
comprises a power supply that supplies fluid (e.g., gas, liquid) flow and electric 
current to a torch head through a torch lead. The torch lead is often removably 
connected to the power supply such that a variety of power supplies may be used 
with a single torch head and torch lead combination, and vice versa. At the 
connection between the power supply and the torch lead, at least one negative lead 
or pin, which may also carry fluid, or cutting gas, is connected to the torch lead side 
of the connection. Typically, the pin is disposed within a housing to insulate and 
seal the fluid flow and electric current traveling through the pin. Additionally, a main 
power socket is connected to the power supply side of the connection, which is 
similarly disposed within a housing, along with additional electrical connections for 
operation of the torch. Accordingly, the negative lead is inserted within the main 
power socket when connecting the torch lead to the power supply. 
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[0003] In power supplies of the known art, the negative lead is often 
designed to be field-replaceable such that as the negative lead wears during service 
due to both high voltages during operation and frictional wear when connecting and 
disconnecting the torch lead, the negative lead can be easily replaced in the field. 
Unfortunately, the replaceability of the negative lead often results in users installing 
an improper negative lead such that unsuitable equipment, e.g. torches, are 
mistakenly connected to the power supply. As a result, the torch may function 
improperly or parts may wear prematurely. 

[0004] In power supplies that do not have a field-replaceable negative 
lead, the negative lead can be installed in a variety of ways. For example, the 
negative lead may be co-processed with the housing in an injection molding 
process, threaded into the housing, or the negative lead may be bonded or 
otherwise secured within a two-piece housing body, which allows access for 
assembly and/or disassembly. However, the installation of a negative lead that is 
not field-replaceable into housings of known art plasma arc power supplies is 
relatively time consuming and adds further cost to the torch and torch lead. 

[0005] Accordingly, there remains a need in the art for a connector that 
provides a tamper resistant connection between a negative lead of a torch lead and 
a main power socket of a power supply in a plasma arc cutting apparatus. A further 
need exists for a tamper resistant connector that is capable of connecting both fluid, 
(e.g., gas, liquid), as well as electric conductors, yet which is relatively simple to 
install and relatively low cost. 
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SUMMARY OF THE INVENTION 

[0006] In one preferred form, the present invention provides a 
connector for use in a plasma arc cutting apparatus comprising a housing defining a 
hollow internal channel, wherein at least one locking finger is disposed that engages 
a pin to secure the pin within the housing. Accordingly, the pin defines a first collar 
with a shoulder disposed thereon such that the locking finger engages the shoulder 
to secure the pin within the housing. Additionally, the hollow internal channel further 
comprises a first portion and the pin further defines a second collar such that the 
second collar blocks access to the locking finger through the first portion of the 
hollow internal channel. As a result, the locking finger cannot be accessed to 
disengage the pin as the second collar engages the first portion of the hollow 
internal channel. Furthermore, the pin is recessed within a second portion of the 
hollow internal channel when the locking finger fully engages the shoulder, thereby 
restricting access to the pin such that the connection remains tamper resistant. 

[0007] Preferably, the pin is a negative lead gas carrying pin, and the 
housing is a plug housing that is secured to a torch lead side of a quick disconnect 
connector between the power supply and a torch lead in a plasma arc cutting 
apparatus. Accordingly, the negative lead gas carrying pin is secured within the 
connector of the torch lead side such that the connection is tamper resistant, thus 
preventing users from replacing damaged or worn pins with improper pins into the 
connector of the plasma arc cutting apparatus. 

[0008] In another preferred form, the present invention provides a 
housing for use in connecting a pin in a plasma arc cutting apparatus that similarly 
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comprises a hollow internal channel and at least one locking finger disposed within 
the hollow internal channel that engages the pin, which is inserted into the hollow 
internal channel, to secure the pin within the housing such that the connection is 
tamper resistant. Preferably, the locking finger is integrally formed within the hollow 
internal channel, as a part of the housing, and the pin slidably engages a first portion 
of the hollow internal channel such that the locking finger cannot be accessed to 
disengage the pin. Additionally, the pin is recessed within a second portion of the 
hollow internal channel to further restrict access to the pin and thus providing a 
tamper resistant pin connection. 

[0009] In yet another preferred form of the present invention, a pin for 
use in a plasma arc cutting apparatus is provided that comprises a first collar and a 
shoulder disposed thereon, wherein the shoulder is engaged by a connecting 
member to secure the pin within the connecting member such that the connection is 
tamper resistant. Additionally, the pin may further comprise a second collar that 
blocks access to the shoulder such that the pin may not be disengaged from the 
connecting member. 

[0010] As used herein, a plasma arc apparatus shall be construed by 
those skilled in the art to be an apparatus, whether manual or automated, that 
generates or uses plasma for cutting, welding, spraying, or marking operations, 
among others. Accordingly, the specific reference to plasma arc cutting torches or 
plasma arc torches herein shall not be construed as limiting the scope of the present 
invention. 
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[0011] Further areas of applicability of the present invention will 
become apparent from the detailed description provided hereinafter. It should be 
understood that the detailed description and specific examples, while indicating the 
preferred embodiment of the invention, are intended for purposes of illustration only 
and are not intended to limit the scope of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0012] The present invention will become more fully understood from 

the detailed description and the accompanying drawings, wherein: 

[0013] Figure 1 is a perspective view of an embodiment of a negative 

lead gas carrying pin secured within a plug housing of a connector between a torch 

lead and a plasma arc power supply constructed according to the principles of the 

present invention; 

[0014] Figure 2 is an exploded view of an embodiment of a negative 
lead gas carrying pin and a plug housing of a connector between a torch lead and a 
plasma arc power supply constructed according to the principles of the present 
invention; 

[0015] Figure 3 is a cutaway view of an embodiment of a negative lead 
gas carrying pin secured within a plug housing of a connector between a torch lead 
and a plasma arc power supply constructed according to the principles of the 
present invention; 

[0016] Figure 4 is a cross-sectional view, taken along plane A-A of 
Figure 3, of an embodiment of a negative lead gas carrying pin secured within a plug 
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housing of a connector between a torch lead and a plasma arc power supply 
constructed according to the principles of the present invention; 

[0017] Figure 5 is an enlarged view, taken within arrow B of Figure 4, 
of an embodiment of a shoulder constructed according to the principles of the 
present invention; and 

[0018] Figure 6 is an end view of an embodiment of a housing with 
locking fingers constructed according to the principles of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0019] The following description of the preferred embodiments is 
merely exemplary in nature and is in no way intended to limit the invention, its 

application, or uses. 

[0020] Referring to the drawings, a connector for use in a plasma arc 
cutting apparatus according to one preferred form of the present invention is 
illustrated and generally indicated by reference numeral 10 in Figures 1 through 4. 
As shown, the connector 10 comprises a housing 12 that defines a hollow internal 
channel 14, and a plurality of locking fingers 16, (as best shown in Figure 3 and 4), 
disposed within the hollow internal channel 14. Further, the connector 10 comprises 
a pin 18, which may be a negative lead gas carrying pin in a plasma arc cutting 
apparatus. The pin 18 defines a tapered portion 20 and a first collar 22 with a 
shoulder 24 disposed therebetween as shown. Accordingly, the locking fingers 16 
engage the tapered portion 20 and the shoulder 24 to secure pin 18 within the 
housing 12 as the pin 18 is inserted into the housing 12 in the direction of arrow A, 
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such that the connection is tamper resistant. Furthermore, although a plurality of 
locking fingers 16 are shown in one form of the present invention, a single locking 
finger may alternately be employed to secure the pin 18 within the housing 12. 

[0021] As shown, the locking fingers 16 slope inwardly and distally, and 
the shoulder 24 faces proximally when disposed within the hollow internal channel 
14. Accordingly, the shoulder 24 engages distal ends of the locking fingers 16 such 
that the pin 18 is retained within the housing 12 against proximal movement. As 
further shown, the hollow internal channel 14 and the pin 18 extend distally beyond 
the engagement between the locking fingers 16 and the pin 18, to define a relatively 
long, restricted space between the pin 18 and the hollow internal channel 14 that 
restricts access to the locking fingers 16. 

[0022] As further shown in Figure 4, the hollow internal channel 14 also 
comprises a first portion 26 and a second portion 28, which are separated by the 
locking fingers 16, wherein the pin 18 is disposed when fully engaged within the 
housing 12. Further, the pin 18 also defines a second collar 30 disposed at a base 
end 32 of the tapered portion 20. Accordingly, the second collar 30 blocks access to 
the locking fingers 16 by engaging the first portion 26 of the hollow internal channel 
14 along interface 27 such that the locking fingers 16 cannot be accessed to 
disengage the pin 18. When fully engaged, therefore, the first collar 22 is disposed 
within the second portion 28 of the hollow internal channel 14, and the second collar 
30 engages the first portion 26 of the hollow internal channel 14 along the interface 
27 to block access to the locking fingers 16 through the first portion 26. Moreover, 
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the pin 18 is recessed within the second portion 28 of the hollow internal channel 14 
to further limit and maintain a tamper resistant pin connection. 

[0023] To install the pin 18 within the housing 12, the pin 18 is first 
inserted through the first portion 26 of the hollow internal channel 14 until the locking 
fingers 16 are engaged. As the pin 18 is further inserted into the housing 12 in the 
direction of arrow A, the locking fingers 16 expand radially outward as the first collar 
22 successively engages the locking fingers 16. After the first collar 22 passes 
beyond the locking fingers 16, the locking fingers 16 flex back radially inward to 
engage the shoulder 24 and the tapered portion 20. As a result, the pin 18 is 
secured within the housing 12 such that a tamper resistant pin connection is 
provided. 

[0024] Accordingly, if the pin 18 were pulled in a direction opposite to 
that of arrow A, the shoulder 24 abuts the locking fingers 16, and thus the pin 18 is 
prevented from movement in such direction. Furthermore, if the pin 18 were 
continually pushed in the direction of arrow A, the second collar 30 abuts a hollow 
internal channel shoulder 31 formed between the locking fingers 16 and the hollow 
internal channel 14 as shown. Accordingly, the pin 18 is prevented from further 
moving in the direction of arrow A as the second collar 30 abuts the hollow internal 
channel shoulder 31. 

[0025] As shown in Figure 5, the shoulder 24 preferably comprises an 
undercut 25 as shown. Accordingly, the undercut 25 provides additional contact 
area for the locking fingers 16, which more firmly secures the pin 18 within the 
housing 12. Preferably, the undercut 25 is integrally formed with the housing 12. 
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Alternately, the undercut 25 may be post formed into the housing 12, for example by 
machining, among other methods commonly known in the art. 

[0026] Referring now to Figure 6, a total of eight (8) locking fingers 16 
are employed in one preferred form of the present invention. As shown, the locking 
fingers 16 are preferably evenly spaced around the hollow internal channel 14. 
Further, the locking fingers 16 are preferably integrally formed within the hollow 
internal channel 14 such that the housing 12 is a single one-piece component. The 
preferred material for the housing 12 is a fiber-reinforced nylon, which is non- 
conductive, lightweight, flexible, and durable. However, other materials commonly 
known in the art having similar properties may also be employed in accordance with 
the teachings of the present invention. 

[0027] Preferably, the housing 12 is a plug housing located on a torch 
lead side of a connection between a torch lead and the power supply (not shown), 
although other housings within a plasma arc apparatus, such as a socket housing, 
may also provide a connector in accordance with the teachings of the present 
invention. Further, although the housing 12 engages a negative lead gas carrying 
pin, other pins commonly known in the art may also be employed such as pins that 
carry only electric current rather than both gas flow and electric current as with a 
preferred form of the present invention. Moreover, additional pins that conduct other 
fluids such as cooling fluids, e.g., water, may also be employed in accordance with 
the teachings of the present invention. 

[0028] Preferably, the pin 18 as a negative lead gas carrying pin is a 
conductive material such as brass in one form of the present invention that is used 
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with a plasma arc cutting apparatus. However, it shall be understood by those 
skilled in the art that other material types for the pin 18 may also be employed 
according to specific application requirements. 

[0029] Accordingly, a tamper resistant pin connection is provided by 
the teachings of the present invention, wherein a pin is secured within a housing to 
provide a tamper resistant connection, such that an improper pin may not be 
replaced within the housing. As a result, a plasma arc torch in one form of the 

y, present invention is safer to operate since the negative lead gas carrying pin is 

Q tamper resistant. 

=P [0030] The description of the invention is merely exemplary in nature 

? and, thus, variations that do not depart from the substance of the invention are 
L, intended to be within the scope of the invention. For example, more or less than 

q eight (8) locking fingers within the hollow internal channel of the housing may be 

in 

□ employed in accordance with the teachings of the present invention. Further, the 
housing and pin may define a cross-sectional geometry other than the circular shape 
as described herein. Moreover, the connector, housing, and pin in accordance with 
the various embodiments as described herein may be employed in devices other 
than a plasma arc cutting apparatus. Such variations are not to be regarded as a 
departure from the spirit and scope of the invention. 
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